
 
 
 

 

 

 

 

Appendix 7-E 
 SLOPE STABILITY ANALYSIS 

SEDIMENTATION POND "A" 





SECTION 1 

 

In conjunction with the redesign of sedimentation pond "A" of the Bear Creek Canyon Mine site, 

various in place and laboratory soil tests were performed.  Using the parameters obtained from 

these tests, slope stability analysis were performed to confirm the stability of the 2H:IV interior 

slope and determine a stable angle for the exterior slope. 

 

 

SECTION II CONSTRUCTION 

 

On September 29, 1983, I visited the site in conjunction with Wendell Owen of the Co-Op and 

reviewed in detail the provisions taken at the site during construction.  I also reviewed with Mr. 

Owen the construction procedures which enabled me to determine how the embankment was 

constructed to its present slope. 



SECTION III MATERIAL TESTING 

 

While at the site, using a Troxler 3411B nuclear density gauge, I determined the in-place density 

of the embankment material.  I also obtained moisture density samples and samples of the 

embankment material, which I returned to the lab for additional testing.  The results of these in-

place determinations indicate that the average in-place density of the material varied from 89% 

to 94% of the laboratory obtained T-99 standard proctor. 

 

 I submitted a sample of the embankment material to Chen and Associates, a consulting 

soil and foundation engineering firm, to determine the relationship of the loading to shear stress, 

and to determine the internal cohesion.  These results are included in the Appendix.  The material 

gradation results are also included in the Appendix.  The gradation results indicated that the 

material is free draining confirming the on site tests. 



SECTION IV OCCURRENCE OF GROUND WATER 

 

The results of the gradation analysis indicate that the material is free draining.  This was further 

observed at the site through reviewing the existing material in place and performing percolation 

tests in the embankment.  Because of the geology of the mine plan area the embankment is not 

effected by ground water, but for purposes of analysis the soil was assumed saturated by the 

water occasionally held in the pond.  This assumed extent of saturation provides for conservative 

results. 



SECTION V FACTOR OF SAFETY 

 

A computer model was constructed to analyze the stability of the embankment and the following 

conditions were assumed. 

 

 1. The soil below the maximum water elevation on the interior slope to the toe of the 

exterior slope (soil #2) was assumed saturated. 

 

 2. In-place soil density of 118 pounds per cubic foot. 

 

 3 2H:IV angles were used for both interior and exterior slopes. 

 

 A computer simulation was then applied to this situation to determine various failure 

planes.  The "Method of Slices" is the basis for the modified Bishop method computer program.  

Various failure planes were investigated to determine a minimum factor of safety.  The results of 

these computer runs and a copy of the computer listing is attached in the Appendix.  The results 

of these computer simulations indicate that the minimum factor of safety with a .1 g earthquake 

loading is 3.8 for the interior slope and 2.8 for the exterior slope at the point of maximum length. 



SECTION VI CONCLUSIONS 

 

In conclusion the sedimentation pond "A" embankment as now existing is: 

 1. Free draining. 

 

 2.  No water was encountered in test holes dug in embankments. 

 

 3. No movement of the embankment has been detected. 

 

4. The computer simulation on failure planes indicates that the factor of safety is at 

least 2.8 with a 0.1 g earthquake loading for 2H:IV slopes for both the interior and 

exterior of the embankment. 
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